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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a manufacturing device, which 
manufactures 

an inexpensive liquid crystal color filter by successively printing 
color 

pixels from a black matrix by a copper plate direct printing system, 

place of a 

conventional lithographic offset printing system. 

SOLUTION: This device is equipped with a light shielding part 
print unit 50, 

which has direct printing plates 4 (8) and films a light shielding 
part pattern 

on a glass substrate 6 and pixel print units 51, 52, and 53 which 
have direct 

printing plates 4 (8), and successively print color pixel patterns on 
the glass 

substrate where the light shielding part pattern has been filmed. 
This 

constitution eliminates the need for a conventional expensive 
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chromium 

vapor-deposited device, etc., a color filter of superior quality can 
be 

manufactured even when the frequencies of substrate positioning and 
printing 

are reduced, and the device is improved in productivity and reduced 
in cost, 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing installation which manufactures 
continuously the black matrix and color pixel of the light filter for liquid crystal by print processes. 

[0002] 

[Description of the Prior Art] Generally, in the liquid crystal light filter, in order to raise the contrast of a 
screen and to make it legible visually, the black black matrix (protection-from-light section) is 
constructed between color pixels. As construction material of this black matrix, the metal of low 
reflection factors, such as chromium, Nichrome, and a tantalum, is in use. Drawing 9 shows the 
sectional view of the light filter by the conventional approach, and drawing 10 shows the general 
example of a fabrication of the black matrix which used the chromium metal. By this approach, after 
forming the chromium vacuum evaporationo film (about 0. 1 micrometers of thickness) 30 of a thin film 
layer by vacuum deposition or the sputtering technique the whole surface on a glass substrate 6, 
membranes are formed by the spin coater which does not illustrate the photoresist film 3 1 . 
Subsequently, the mask 32 for protection from light is stuck on the photoresist film 3 1, and photo-curing 
of the exposure section is carried out by irradiating the ultraviolet-rays light UV in this condition. And 
the black matrix is manufactured by removing the chromium vacuum evaporationo film 30 of the part of 
an unexposed part, if a solvent removes the photoresist film 3 1 of an unexposed part and it dips in an 
etching reagent, and finally removing the photoresist film 3 1 with a solvent. In addition, in drawing 10 , 
27 shows a color pixel, in the subscript 1, R (red) and a subscript 2 express G (green), and the subscript 
3 expresses B (blue). 

[0003] However, since this approach performs pattern formation by etching with a photolithography 
after performing vacuum membrane formation of a metal thin film, its manday increases and it has the 
nonconformity that productivity is bad. Moreover, there is a fault that installation costs, such as a 
spatter, vacuum evaporationo, and an etching system, increase. For this reason, among the 
manufacturing costs of a light filter, the costs of chromium vacuum evaporationo occupy 5 [ about 1-/], 
and the fabrication of a low cost black matrix is demanded. On the other hand, the method of offering a 
black matrix cheaply by print processes is also proposed. It is the approach of forming the black matrix 
which consists of mixture of a metal / nonmetal oxide by this printing the pattern of organic metal 
resinate (organic metal which the metal combined with organic chains, such as copper mercaptide) to a 
glass substrate by intaglio printing or lithography, and calcinating this (for example, Japanese Patent 
Application No. No. 66272 [ three to ]). However, since it is metal system ** 1 strike and baking 
conditions become 530-degreeCx 30 minutes in this case, an elevated-temperature firing furnace is 
required, since there is a crack by distortion of the temperature up of a furnace and the glass after 
baking, annealing is required, and productivity does not necessarily improve. 

[0004] Next, although a color pixel is constructed between black matrices, when membrane formation of 
a color pixel is performed with a pigment-content powder method, an electrodeposition process, etc., it 
is accurate, but since productivity worsens at reverse, recently, color pixel membrane formation by print 
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processes is performed (for example, Japanese Patent Application No. No. 1 17525 [ one to ]). Here, 
drawing 1 1 shows the front view of the conventional printing machine for color pixel membrane 
formation. In the above-mentioned printing machine, the glass substrate 6 which constructed the black 
matrix beforehand is carried on the left side edge of a stand 33. The printing version 38 for color pixels 
in order on the right-hand side The object for red 38-1, for Green 38-2, It has stood in a line by three 
colors as an object for blues 38-3, and the hinged frame base 34 which contained the press drum 36, a 
blanket cylinder 35 and the form roller 37-1 of 3 classification by color, 37-2, and 37-3 is further 
installed in the right-hand side. As a procedure of printing of a light filter, the hinged frame base 34 
moves first, ink is imprinted for the printing version 38-1 from a form roller 37-1, and ink is imprinted 
from this printing version to a blanket cylinder 35 after that. Such actuation is repeated also about the 
two remaining colors, and is performed. And after imprinting the color pixel of three colors on a blanket 
cylinder 35, the pixel of three colors is simultaneously printed to a glass substrate 6 at the last. In order 
to make the ink coat of a color pixel smooth after an appropriate time, it presses on the press drum 36 
and printing is ended. Here, the conventional print processes are the lithography offset-printing methods 
of imprinting the ink on the printing version 38 to a blanket cylinder 35 once, and printing to a glass 
substrate 6 after that. In addition, in drawing, 39 is an actuator for glass positioning and 40 is an actuator 
for version positioning. 

[0005] Moreover, drawing 12 shows the configuration of the lateral portion of the conventional printing 
machine for color pixel membrane formation. In this printing machine, while the glass substrate 6 is 
installed on the printing surface plate 43, the printing version 38 for color pixels is installed on the 
version surface plate 44-1, 44-2, and 44-3. And ink arrival ************** 45-I for supplying the ink 
of three colors to the lower part of the hinged frame base 34, 45-2, and 45-3 are installed, and ink 
required for a form roller 37-1, 37-2, and 37-3 is supplied. In addition, in drawing, 41 shows a stand and 
42 shows the orbit. Since other configurations are the same as that of what is shown in drawing 1 1 , 
explanation is omitted. Moreover, with this printing machine, although drawing 13 also shows the 
configuration of the lateral portion of the conventional printing machine for light filters, since the hinged 
frame base 34 becomes large as compared with the usual 1 color printing machine by 3 color 
simultaneous printing unlike the thing of drawing 12 , a blanket cylinder 35 and the press drum 36, and a 
form roller (inking section) 37-1, 37-2 and 37-3 were divided, and the burden to the hinged frame base 
34 has been mitigated. 

[0006] Thus, since the direction of a color pixel is performed by print processes as the manufacture 
approach of a light filter, Productivity improves as compared with the conventional pigment-content 
powder method or an electrodeposition process. The cost of the liquid crystal light filter per sheet 
performing a color pixel by print processes to a conventional method (black matrix: chromium vacuum 
deposition, color pixel :pigment-content powder method) - about - it needs to be set to two thirds and it 
is necessary to lower the rate of a cost ratio of the black matrix which will remain for reducing cost 
fiirther from now on Moreover, although there is a merit in [ the conventional color pixel print 
processes ] cost, there is a problem that the precision of the stripe of a color pixel is worse than a 
pigment-content powder method, by one side. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in the print 
processes of the conventional color pixel mentioned above. That is, the conventional color pixel print 
processes imprint ink from the printing version 38 to a blanket cylinder 35 once, since it is based on the 
offset printing of printing to a glass substrate 6 after that, since a 2 times roller top is imprinted like a 
version -> blanket cylinder -> glass substrate, the unevenness on the front face of ink becomes severe, 
the line breadth which is a color pixel becomes thick, or ink becomes thin. There is a problem of a color 
pixel overflowing into the next pixel and starting the color nonuniformity of a light filter by this. 
Unevenness of this ink coat depends on ****** of the ink in the case of fission of the ink film in a roller 
nip outlet, and if the count of an imprint of the ink film increases, unevenness of an ink coat will 
increase violence indeed. 

[0008] Moreover, the water-less lithography for example, by Toray Industries, Inc. etc. is used for the 
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printing version 38 of the conventional color pixel print processes. Since this is lithography, the depth of 
the version of the part equivalent to a picture element part is about 1-2 micrometers, and the thickness of 
the ink imprinted from this slot is 1 micrometer at the maximum. Then, it is ink thickness required for 
color pixel membrane formation at the time of not drying immediately after printing, and it is about 4 
micrometers (the time of desiccation 2 micrometers). Therefore, in the conventional lithography offset 
printing, since ink thickness cannot be earned by one printing, many overprints are performed. 
Therefore, the count of an imprint of the ink film increases, as mentioned above, it is promoted further 
and unevenness of an ink coat is worsening printing quality. And since there are many counts of 
printing, the further cost reduction of a color pixel is not expectable. 

[0009] Moreover, although the case which considered membrane formation of a black matrix with 
lithography offset printing also exists in order to raise the productivity of protection-from-light section 
membrane formation, there are the following problems. Since it is lithography offset printing, it is 
difficult to be uneven like the color pixel which the ink coat mentioned above, and to suppress 
dispersion in the line breadth of a black matrix to **1 micrometer or less of a target, therefore - 
although it is cost high - FOTORISO of the chromium vacuum evaporationo film - it corresponds by 
law. Furthermore, although there is also the approach of forming the pattern of an organic metal system 
by print processes like the above as an ingredient of a black matrix, a baking (530-degreeC) process is 
needed for after treatment, and productivity does not improve. 

[0010] On the other hand, there are the following problems about the whole light filter membrane 
formation, namely, a conventional method « the black matrix of the protection-from-light section - 
FOTORISO - membranes are formed by law, a printing operator carries a glass substrate [ finishing / 
black matrix processing ] after that, and it installs in the printing surface plate 43 of the color pixel 
printing machine shown in drawing 12 , and it is printing, after tuning a location finely with the glass 
positioning actuator 39 as shovm in drawing 1 1 for every one glass. Therefore, since it has off-line 
between black matrix membrane formation and color pixel membrane formation, it has the trouble that 
productivity does not go up. 

[001 1] This invention is made in view of such the actual condition, and the object is replaced with the 
conventional lithography offset-printing method, and is to offer the manufacturing installation of the 
light filter which manufactures a cheap liquid crystal light filter by printing a color pixel continuously 
from a black matrix with an intaglio direct printing printing method. 
[0012] 

[Means for Solving the Problem] In order to solve the technical problem which the above-mentioned 
conventional technique has, in this invention, it has the pixel printing unit which prints a color pixel 
pattern continuously on the substrate which has the protection-from-hght section printing unit which has 
a version for direct printing printing, and forms a protection-from-Ught section pattern on a substrate, 
and a version for direct printing printing, and formed said protection-from-light section pattern. 
[0013] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on the gestalt of 
implementation of a graphic display. Drawing 1 here The basic conceptual diagram of the continuation 
printing machine from the black matrix of this invention to a color pixel. The block diagram of the 
manufacturing installation of the light filter which drawing 2 requires for the gestalt of operation of this 
invention, The block diagram of the direct printing version for printing for black matrices which used 
drawing 3 for the manufacturing installation of this operation gestalt, The diagram in which drawing 4 
shows the block diagram of the direct printing version for color pixel printing, and drawing 5 shows the 
direct printing intaglio depth for black matrices, and the relation of ink thickness. The diagram in which 
drawing 6 shows the line breadth precision of a black matrix, the diagram in which drawing 7 shows the 
line breadth precision of a color pixel, and drawing 8 are the sectional views of the light filter by direct 
printing printing. 

[0014] The manufacturing installation of the light filter concerning the gestalt of operation of this 
invention is a manufacturing installation which can print from a black matrix to a color pixel 
continuously at once, as shown in drawing 1 and drawing 2 . That is, the point that the manufacturing 
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installation of the operation gestalt of this invention differs from the conventional print processes greatly 
is to perform black matrix membrane formation of the protection-from-light section by intaglio direct 
printing print processes. For this reason, the manufacturing installation of this operation gestalt is 
equipped with the protection-from-hght section printing unit 50 which has the intaglio 4-0 for direct 
printing, and forms a protection-from-light section (black matrix) pattern on a glass substrate 6, and the 
pixel printing units 51, 52, and 53 which print a color pixel pattern continuously on the intaglio 4-1 for 
direct printing, 4-2, and the 4 glass substrate 6 which has -3 and formed the protection-from-Ught 
section pattern as shown in drawing 1 . These protection-from-Ught section printing unit 50 and the pixel 
printing units 51, 52, and 53 meet in the migration direction of a glass substrate 6, and are installed in 
this sequence. In addition, in the black matrix and the subscript 1, R (red) and a subscript 2 express G 
(green), and the subscript 3 expresses [ the subscript 0 ] B (blue). 

[0015] the above-mentioned protection-from-light section printing unit 50 and the pixel printing units 
51, 52, and 53 are juxtaposed by the ink 1 installed in order toward a lower part from the upper part, the 
ink former roller 2, the delivery roller 3 and the printing cylinder 4 for direct printing (intaglio), and this 
printing cylinder 4 for direct printing - it levels, and is constituted by the roller 5, respectively and the 
press roller 7 is formed in the last pixel printing unit 53. Moreover, it is contacted by the printing 
cylinder 4 for the said direct printing so that level, and a roller 5 may race in the state of contact between 
the printing cylinders 4 for direct printing before it has the ingredient (for example, ink non-adhering 
ingredients, such as silicone resin, are used) which has non-adhesiveness to ink 1 in a front face and 
prints it to a glass substrate 6. 

[0016] In the above-mentioned protection-from-Ught section printing unit 50, supply the ink 1-0 for 
black matrices to the ink former roller 2-0, and deliver this ink 1-0, and it is made to transfer to a roller 
3-0, and imprints to the printing cylinder 4-0 for direct printing. And in order to graduate the ink 1-0 on 
a glass substrate 6, it levels, an ink coat is made smooth with a roller 5-0, and a grid-Uke protection- 
from-light section pattern is formed in a glass substrate 6 after that. Moreover, in the above-mentioned 
pixel printing units 51, 52, and 53, the glass substrate 6 in which the black matrix was formed is 
conveyed succeedingly, and it goes into the next color pixel presswork. First, the red ink 1-1 of color 
pixel 1 amorous glance is supplied to the ink former roller 2-1, and is delivered like the above- 
mentioned black matrix, this ink 1-1 is imprinted and leveled to a roller 3-1 and the printing cylinder 4-1 
for direct printing, an ink coat is made smooth with a roller 5-1, and a color pixel is printed to a glass 
substrate 6 after that. The following forms the green of two amorous glance, the blue ink 1-2 for color 
pixels of three amorous glance, and 1-3 by intagUo direct printing printing similarly. And in order to 
make smooth eventually the ink 1 on a glass substrate 6, this ink 1 is made to graduate by the press 
roller 7, and a light filter is manufactured. 

[0017] Moreover, drawing 2 shows the still more concrete example of the operation gestalt of this 
invention. In the manufacturing installation of this example, the glass substrate 6 is beforehand 
contained by the glass substrate feeder 11, and is sent one sheet at a time to the endless-Uke belt 12 
made of rubber for glass substrate conveyance (conveyance means). And to the peripheral face of the 
printing cylinder 4 for direct printing, the version 8 for direct printing (intaglio) has fixed. In addition, 
the printing surface plate 13-0, 13-1, 13-2, and 13-3 are arranged in the printing cylinder 4 for direct 
printing of each printing units 50, 51, 52, and 53, and the corresponding location, respectively. 
Therefore, in this manufacturing installation, the ink 1-0 for black matrices is first put into the ink 
former roller 2-0, this ink 1-0 is transferred to the version 8-0 for direct printing of a rubber roller 10-0, 
the delivery roUer 3-0, and the printing cylinder 4-0 for direct printing with the call roller 9-0, and 
printing by direct printing is performed. Immediately after the printing, in order to dry the ink 1-0 for 
black matrices, after irradiating ultraviolet rays with a black light 14 and stiffening this ink 1-0, a color 
pixel is succeedingly printed for from one amorous glance to three amorous glance. In addition, a black 
light 14 is the dominant wavelength of 370nm, and lamp maximum illuminance 500 mW/cm2. The 
thing was used. Moreover, since the roUer array at the time of this color pixel printing is the same as that 
of a black matrix, that explanation is omitted. And an ink coat is eventually made smooth by the press 
roller 7, a glass substrate 6 is put into the glass substrate recovery system 15, and membrane formation 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/22/06 



JP,1 1-326621,A PETAILED DESCRIPTION] 



Pages of 7 



of a light filter is completed. 

[0018] In this manufacturing installation, as shown in drawing 3 among the intaglios of the version 8 for 
direct printing used for a black matrix and color pixel printing, the direct printing version 8-0 for black 
matrices is constituted by the aluminum base material 16, the sensitization layer 17, and the silicone 
resin material 18. That is, the direct printing version 8-0 applies the sensitization layer 17 with a 
thickness of 0.5 micrometers to the aluminum base material 16 with a thickness of 0.25mm by the spin 
coater. And the silicone resin material 18 which is ink a non-adhering ingredient is formed by 1.0 
micrometers in thickness. Then, the pattern section of a black matrix is developed with a photo- 
engraving process, and a slot 19 is formed. At this time, as for the direct printing version 8-0 for black 
matrices which is an intaglio, depth D of a slot 19 is formed in about 15-25 micrometers around 3 
micrometers, as for width of face W. 

[0019] Moreover, the direct printing version 8-1 grade for color pixels is constituted by the 
ARUMINIMU base material 21, the cushion layer 22, the sensitization layer 23, and the silicone resin 
material 24 as shown in drawing 4 . That is, direct printing version 8-1 grade forms the cushion layer 22 
made of rubber in the ARUMINIMU base material 21 with a thickness of 0.25mm by thickness with a 
thickness of 0. 1 -0.5mm. And the same sensitization layer 23 as the above is applied, and the silicone 
resin material 24 is formed by 20 micrometers in thicloiess. Then, the pattern section of a color pixel is 
developed with a photo-engraving process, and a slot 25 is formed. At this time, as for the direct printing 
version 8-1 grade for color pixels which is an intaglio, depth D of a slot 25 is formed in about 100 
micrometers around 12 micrometers, as for width of face W. 

[0020] On the other hand, the presentation of the ink 1-0 for black matrices is prescribed below. That is, 
tiie ink 1-0 for black matrices is an ultraviolet curing ink composed with carbon black 30% content 
(carbon degree particle size phi of 10-30nm), 30% of petroleum solvents, 15% of rosin conversion 
phenol resin, 15% (vegetable oil, viscous resin) of plasticizers, and 10% (a carbon dispersant, UV 
polymerization initiator) of additives. In addition, the water-less ink of R (red) color, G (green) color, 
and B (blue) color is used for the ink 1-1 grade for color pixels as well as the conventional method. 
[0021] The description of the gestalt of this operation is replaced with the chromium vacuum deposition 
which is the conventional black matrix forming-membranes method, and is to print a thin line by 
intaglio direct printing printing. Here, drawing 5 shows the intaglio depth for direct printing, and the 
relation of ink thickness, this intaglio direct printing printing - setting - about [ of the intaglio depth ] - 
one third of ink film is imprinted. And it is the need thickness of a black matrix at the desiccation time, 
and the proper intaglio depth is considered to be about 3.0 micrometers from it being 0.7 micrometers or 
less. The printing situation of a thin line was evaluated using this intaglio. 

[0022] By selecting a carbon dispersant proper as sepia ink for black matrices, carbon black content 
became 30% and the optical property of the ink 1-0 for black matrices was able to do content highly 
about 2 times compared with the commercial sepia ink for branches-and-leaves printing machines. 
Therefore, when using the ink 1-0 of this operation gestalt, protection-from -light nature was high, and 
thickness is 0.7 micrometers in the time of **, and it satisfied more than need optical-density 3.0. In 
addition, optical density was checked by the transparency densitometry of helium-Ne laser. Moreover, 
as a result of measuring with a double cylinder rotational viscometer, since the content of carbon black 
is high, the viscosity of the ink 1-0 for black matrices at this time consists height of 900Poise and 300 - 
500Poise of usual ink, and is considered to have been suitable for thin line pattern printing. 
[0023] Moreover, with the gestalt of this operation, by having used ultraviolet curing mold-lubricant 
nature ink, the ****** 1 strike system black matrix material [ need / after the conventional membrane 
formation / to be sintered ] was replaced, ink hardening by UV lamp exposure of the simple black light 
14 was possible, elevated-temperature baking of ****** 1 conventional strike became unnecessary, 
continued after black matrix membrane formation, printing of a color pixel of it was attained, and its 
productivity of the whole light filter improved. 

[0024] furthermore, with the gestalt of this operation, as a printing situation of the thin line of a black 
matrix Since it is the method which carries out glass substrate 6 HE direct printing from versions 4 and 
8, unlike the offset method currently used by printing of the conventional color pixel, there are few 
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counts of an ink imprint as 1 time. Moreover, while leveling the ink 1 on the intaglio for direct printing 
and having graduated with the roller 5 Line breadth as square ** an equivalent for 900Poise(s) and in 
drawing 6 since it is high shows, when ink viscosity carries out a glass substrate 6 HE imprint grows fat, 
most dispersion cannot be found, and line breadth was settied in less than 25** 1 micrometer of a target. 
The fluctuation characteristic (what broke the amount of variations of line breadth by average line 
breadth) of the line breadth at this time had satisfied 8% or less of the target On the other hand, in the 
commercial sepia ink A and B for branches-and-leaves printing shown by round shape - and triangle ** 
in drawing 6 , since viscosity was low, the variation in line breadth was large and was not able to use it 
as a black matrix. And it levels at this time, and since the silicone resin which is the front face of a roller 
5 has the property which repels ink 1, ink 1 does not adhere to a silicon side at all, but the ink coat of the 
streak section becomes smooth. Moreover, since ink thickness had set depth D of the intaglio 8-0 for 
direct printing as 3 micrometers, the thickness after printing was set to one third of about 1 micrometers 
of the depth, and it became 0.7-micrometer predetermined thickness eventually by drying this. 
[0025] next, as a printing situation of a color pixel, with the gestalt of this operation Since it is the 
method which carries out glass substrate 6 HE direct printing from versions 4 and 8 like [ pixel / color ] 
a black matrix, When unlike the offset method currently used by printing of the conventional color pixel 
there were few counts of an ink imprint as 1 time, and they leveled the ink 1 on the intaglio for direct 
printing and have graduated with the roller 5 As shown in drawing 7 , the line breadth when carrying out 
a glass substrate 6 HE imprint grows fat, most dispersion cannot be found, and line breadth was settled 
in less than 100**5 micrometers of a target. Moreover, since depth D of the intaglio 8-1 grade for direct 
printing was set as 12 micrometers in order to obtain required ink thickness by one printing, 4.0- 
micrometer thickness required for a color pixel at one printing was obtained, and the count of printing 
was able to be managed at once. 

[0026] Moreover, in this way, although drawing 9 shows the cross-section configuration of the 
conventional light filter, 0. 1 micrometers and since it is thin, even if the chromium vacuum evaporationo 
film 30 prints the color pixel 27-1, 27-2, and 27-3 on it, climax of the location does not almost have it. 
On the other hand, the cross-section configuration of the light filter by the print processes of this 
operation gestalt is shown in drawing 8 . Thus, in order that about 30 chromium vacuum evaporationo 
film may not have protection-from-light nature, if thickness must thicken the ink 28 for black matrices 
somewhat with 0.7 micrometers and the color pixel 27-1, 27-2, and 27-3 are formed, the thickness level 
difference h of a comparable color pixel will produce it. However, it is thought from the allowed value 
of the thickness level difference h of the color pixel made satisfactory to resistance change of the 
orientation film applied on a color pixel being about 0.7 micrometers that it is satisfactory. 
[0027] Next, about the productivity of the light filter by the gestalt of this operation, since a black matrix 
is printed, an ink coat is promptly stiffened by ultraviolet-rays light the back and the color pixel is 
succeedingly formed like previous statement, the following effectiveness is acquired. 

(1) Expensive conventional chromium vacuum evaporationo equipment and development required for 
FOTORISO, and an etching facility become unnecessary, 

(2) Since from a black matrix to a color pixel can be printed at a stretch continuously, the alignment of 
glass requires only 1 time of the beginning. 

(3) Although printing of a color pixel was performing many printings by the conventional lithography 
offset-printing method, membrane formation became possible by one printing by using the intaglio for 
direct printing with a deep slot. 

(4) in order to perform a black matrix by print processes, increase, and boil a production rate markedly 
and its productivity is higher than the conventional chromium vacuum deposition. 

(5) Since the membrane formation equipment of a black matrix and a color pixel is carried in one set of 
a machine, it became producible in the same clean room, and the problem of the yield by dust etc. has 
improved rather than conventional equipment. 

According to the operation gestalt of this invention, from having such a merit, the cost of the 
manufacturing cost of light filter 10 mold has been eventually cut down to 1/3 compared with the 
conventional method (black matrix: chromium vacuum deposition, color pixel :pigment-content powder 
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method). 

[0028] As mentioned above, although attached and stated to the gestalt of operation of this invention, 
this invention is not limited to the gestalt of implementation as stated above, and can add various 
deformation and modification within limits which do not deviate from the summary of this invention. 
[0029] 

[Effect of the Invention] The manufacturing installation of the light filter applied to this invention Uke 
**** The protection-from-light section printing unit which has a version for direct printing printing, and 
forms a protection-from-light section pattern on a substrate, Since it has the pixel printing unit which 
prints a color pixel pattern continuously on the substrate which has a version for direct printing printing, 
and formed said protection-from-light section pattern Even if expensive conventional chromium vacuum 
evaporationo equipment etc. becomes unnecessary and it reduces the alignment and the count of printing 
of a substrate, while being able to manufacture the light filter which was excellent in quality, 
improvement and a cost cut of productivity can be aimed at. 



[Translation done.] 
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